Like many academic health centers that had expanded aggressively during the 1990s, the nation's first vertically integrated academic health center, the University of Pennsylvania Health System, was profoundly challenged by the dramatic and unanticipated financial impacts of the Balanced Budget Act of 1997. The author explains why-although Penn's Health System had lost $300 million over two years and its debts threatened to cause serious financial and educational damage to the rest of the University-Penn chose to manage its way out of the financial crisis (instead of selling or spinning off its four hospitals, clinical practices, and possibly even its medical school). A strategy of comprehensive integration has not only stabilized Penn's Health System financially, but Dr. Rodin is president and professor of psychology, medicine, and psychiatry at
strengthened its position of leadership in medical education, research, and health care delivery.
The author argues that a strategy of greater horizontal integration offers important strategic advantages to academic health centers. In an era when major social and scientific problems demand broadly multidisciplinary and highly-integrated approaches, such horizontally integrated institutions will be better able to educate citizens and train physicians, develop new approaches to health care policy, and answer pressing biomedical research questions. Institutional cultural integration is also crucial to create new, innovative organizational structures that bridge traditional disciplinary, school, and clinical boundaries. T he last five years have seen dramatic changes in the climate and operating circumstances affecting academic health centers (AHCs). Our nation has seen the economic havoc brought on by the tightening of health care reimbursements in the wake of the Balanced Budget Act of 1997 and a gradual retreat from the philosophy of managed care; we have fought wars in Afghanistan and Iraq; we remain on heightened alert for acts of terrorism at home; the economy continues to flirt with a "double-dip" recession; and the psychological as well as financial bubble of the 1990s-which made the ambitious plans of many leaders in academic medicine seem so doable-has well and truly burst.
Not surprisingly, this also has been a period of "unprecedented turmoil" in America's health care system-ending with the return of double-digit increases in health costs. The Commonwealth Fund's Task Force on Academic Health Centers recently concluded that America's health care system is "spiraling towards crisis." As the task force described it, we are caught between two irresistible forces. On the one hand, the aggressive movement towards vertically integrated health systems that many institutions undertook during the "go-go" years of the early 1990s, which was intended to allow AHCs to compete more effectively for the stream of patients needed to support medical education and training, highly specialized patient care (e.g., burn, transplant, and trauma care), "safety net" care for the poor and uninsured, and clinical research. On the other hand, in an era of rising costs, declining reimbursements, and reduced government support, these same activities, deeply reflective of the special "social mission" of the AHC are "not optimally supported in competitive markets." 1 Of the nation's, 4,739 hospitals of all types, these trends most directly impact the 115 academic medical centers that are fully "integrated" with a college of medicine, conduct substantial medical school-based teaching and re-search, and operate under common ownership or share medical school department chairs and hospital chiefs of services. 2 In just these same, few, short years, I have seen "up close and personal," as it were, the enormous promise and the terrifying perils of the vertically integrated academic health system. I have seen the University of Pennsylvania's newly created integrated health system lift academic medicine at Penn to unprecedented levels of excellence. But I have also seen how dramatic shifts in federal policies and market forces threatened to take down our health system-and the rest of the university with it.
Just as Penn led the way in the creation of the nation's first vertically integrated health system in 1993, 3 so, too, were we among the first to feel the full effects of dramatically increased insurance claim denials and delays, and reduced Medicare payments, both overall and for medical education, that followed in the wake of the Balanced Budget Act of 1997. At the same time, we were providing $100-million per year in unreimbursed or underreimbursed indigent hospital care. 4 As a result, the University of Pennsylvania Health System lost $350 million from 1997 to 2000, created $800 million in debt, 5 and its bond rating was downgraded by Moody's Investors Services from Aa3 to A1, while the outlook for the university's higher AA rating was changed from "stable" to "negative." 6 As other AHCs across the country, from Boston to San Francisco, suffered similar losses, 7 these dramatic and unanticipated changes led many to worry that academic medical centers were sufficiently vulnerable to place their associated universities at great risk. 8 At Penn, members of the university community suggested that the time had come to protect the rest of the university from the uncertainties of contemporary health care, by separating-or even selling off-our health center. Debate in our board of trustees and on our campus centered on whether and how to shed our "albatross"-and for some, this included the medical school as well as our academic teaching hospitals. However, in the years since, we have worked hard to save and maintain a new type of integrated health system: one that remains both true to its tripartite mission of education, research, and clinical care and financially viable.
The story of how we got into so much trouble and how we recovered is by now well-known. But what is most important is not how we recovered, but why it was important to do so-not just for Penn, but for the future of academic medicine.
LOOKING INTO THE ABYSS
Like many of their peers, 9 the leadership of Penn's Health System in the early 1990s saw vertical "integration" as a way to have it all: the best medical school, the best hospitals, the largest primary care networks-and even nursing homes, hospices, and home health care services, all linked in a continuum to produce leading-edge research, the best inpatient care, the finest doctors, the best nurses, and, of course, a larger market share, which, in turn, would generate the cash to invest in new research, new technologies, new faculty, and the new infrastructure needed to sustain growth in all these areas. 10 In short, upon the foundation of an already superb medical center, Penn tried to build a premier health system. 11 And it worked-for awhile. To a remarkable extent, the University of Pennsylvania Health System was a medical field of dreams: Our School of Medicine rose to become one of the top medical schools in the nation, ranked fourth in the nation in 2002 and 2003 by U.S. News and World Report, 12,13 with 11 departments ranked in the top tier. 13 The Hospital of the University of Pennsylvania is one of only 16 U.S. hospitals on the U.S. News and World Report "Honor Roll" for excellence in multiple specialties. 14, 15 We enjoyed dramatic growth in our funding from the National Institutes of Health, ranking second only to Johns Hopkins in total awards in FY2001 and FY2002-up from fifth in FY1996 -and increasing by 181% in total award dollars and by 106% in the number of awards from FY1996 to FY2002. 16 Research, teaching, and clinical care flourished in new enterprises like the Leonard and Madlyn Abramson Family Cancer Research Institute of Penn's Cancer Center, devoted to undertaking ground-breaking research on the five leading cancers (breast, lung, prostate, ovarian, and gastrointestinal tumors) and closely linking that research with both medical education and prompt application to clinical care in a compassionate, patient-centered context. 17 We also designed and implemented a cutting-edge medical education curriculum for the new century, designed to train medical students to be active learners throughout their medical careers. 18 -21 As we became a leading provider of health care in the very competitive mid-Atlantic region, 22 we were no longer just treating the very sick-we were seeing more primary care patients in newly purchased medical practices, and we were investing heavily in new programs of health promotion and disease management, and receiving national recognition for their effectiveness. 23 Delivering care to a large, diversified, patient population not only gave our students and faculty a distinct edge in clinical education and research, it also generated the cash-hundreds of millions of dollars-to upgrade facilities and construct several huge biomedical research buildings. 24 If the reimbursement climate had remained stable, perhaps the system might have continued to work well. But with the passage of the Balanced Budget Act in 1997, which lowered federal Medicare payments, and simultaneous steps by thirdparty insurance providers to delay or deny their own reim-bursements, the cash flow that we had come to expect, and upon which our operations were predicated, slowed dramatically. In five years, we went from a $193-million operating surplus in FY1994 to a $200-million operating deficit in FY1999. 25, 26 Like many other health systems around the country, Penn Medicine was slow to adjust to this shift in the financial climate; we had built in too much cost and too much infrastructure; we were insufficiently critical of our own performance and institutional culture; we took on too many functions outside of our core competencies; and we failed to achieve the expected economies of scale. Indeed, the more volatile the marketplace grew, the bigger we got in an effort to stay ahead of the market. And so, the harder we fell when the Balanced Budget Act delivered the final coup de grâce to our bottom line. 4, 27 To say that our trustees, our faculty, and the university community were stunned is an understatement. 8 We were peering into an abyss, and the view was frightening. 6
CROSSING THE ABYSS
At that point, we faced the same fundamental choices as many of our peers 25 : risk serious financial and educational damage to the rest of the university by continuing to absorb the Health System's deficits; eliminate the threat to the university's financial health by spinning off, selling, or otherwise separating the Health System from the university; or strategically plan and manage our way out of the financial crisis, and do so in a way that would make us less vulnerable to future potential perturbations in the financing of health care in the United States.
In assessing our options, we had to consider two separatebut ultimately related-questions. First, why were we in the business of integrated academic medicine, and why on earth would we want to stay in it, given the-by then obviousrisks? Second, if we were going to stay in it, how would we make it work, for our patients, for our faculty, and for our students, and-both academically and financially-for the university as an institution? Ironically, the answer to both questions was more and better integration-just the strategy that got us into so much trouble-but applied very differently this time. Applied more horizontally, and less vertically.
WHY TAKE THE RISK?
By nature and experience, I am an optimist, and I have reason to believe that academic medicine has a great future in this country. American medicine delivers the best health care in the world in large part because it is powered by the intellectual engine of biomedical scholarship-and medical schools are not the only locus of cutting-edge research in dynamic fields such as cancer, biology, genomics, or neuroscience. At Penn, for example, biomedical scientists work across the university in the Schools of Arts and Sciences, Engineering and Applied Sciences, Veterinary Medicine, and Nursing, and increasingly today, psychologists, engineers, chemists, computer scientists, health economists, public policy analysts, lawyers, materials scientists, and anthropologists are as essential to medical research as learning how to sew blood vessels together or control infection were to the advancement of modern surgery in past decades. 28 Thus, for medical schools that are not freestanding, there is an extraordinary opportunity to benefit from greater horizontal integration-by systematically strengthening the marriage between the university and its academic health system. This may be even more true as we confront an uncertain future; as we try to educate the politicians, experts, and citizens who ultimately determine public policy; and as we try to imagine a future that is more productive and less volatile for our medical centers and our universities.
This, then, is the underlying rationale for the path Penn chose to take: to strategically plan and manage our way-not only out of the crisis-but to an even stronger leadership position. This choice was based not only on considerations of patient care and educational mission, and not only on the need Abraham Flexner identified a century ago: to provide a firm scientific basis for medical education. 29 It was also based on a recognition of the changing nature of the problems we face, both in medicine and in society as a whole. It was based on a recognition of the increasing complexity and integration of the world we study and teach and try to heal.
When we identify the most important and difficult problems in today's world-terrorism and other strategic threats to our way of life, the deepening challenges of urban life (housing, drug abuse, education, sprawl, pollution, congestion), intractable ethnopolitical conflicts, chronic and incurable diseases-we see problems that have failed to succumb to the intensive assault of a single, or even several, disciplines.
Likewise, when we identify the greatest new opportunities to improve the human condition-the promise of fundamental genetic research, the continuing revolution in computing and communications, the revolutionary transformation of the life sciences, the unfathomable potential of space exploration-we see opportunities that are the product of the integration of knowledge from many fields, crossing traditional boundaries between science, technology, arts and culture, social sciences, and the professions.
None of these problems can be solved or opportunities seized by a single, entrepreneurial faculty member, or even a single discipline. Rather, only increased horizontal integration of different disciplines, crossing traditional boundaries of departments, schools, and professions, can possibly grapple successfully with such challenges. I believe that the need to confront such complex and multifaceted problems is forcing a fundamental and long-term shift in the nature of research and teaching.
At Penn we are building on the vertical integration of the 1990s to enable the horizontal integration of the 21st century. And in all 12 of our schools, 30 we have sought out and recruited the kind of academic leadership without which such a transformation cannot occur. All of our deans and most of our department chairs are committed to finding new ways to transcend traditionally fragmented university structures and "siloed" disciplinary perspectives, to bringing faculty together from both the professional schools and arts and sciences to collaborate in new and increasingly sophisticated ways, and to banishing the philosophical dichotomy between the liberal arts and the professions.
This shift will affect medicine at Penn as much as any other field of professional endeavor. Intellectual and collegial excitement is building at the intersections of disciplines and professions. Ties to bioengineering and medical informatics are burgeoning. Incorporating lessons from behavioral psychology, comparative religion, and cultural anthropology has become a crucial part of influencing the delivery of health care. For practitioners, not just an awareness, but a capacity actually to deal with complex ethical dilemmas is a necessity today, as is recognition of the legal risks and protections within which we deal with patients. Likewise, a physician who is unversed in the social aspects of epidemiology, public health, and individual care will be a less effective clinician.
In short, I saw taking the risk of pursuing more integration not as a choice but as a necessity. And it was a necessity for the university, as well as for the Health System. Just as a medical center can gain enormous resources and synergies from integration, so too can the research university. At Penn, for example, the Schools of Business, Engineering and Applied Sciences, Arts and Sciences, Social Work, Law, Communications, and Nursing would be very different places without the opportunity to do patient-oriented, cutting-edge research. Studying the practice of medicine in vivo creates a practical "test bed" that feeds back into the theoretical activities of disciplines as diverse as psychology, law, politics, philosophy, economics, physics, and computer science.
In this model, new opportunities are created for academic colleagues in other disciplines and professions, for whom medical and health care issues present some of the most challenging and important areas of research and teachingopportunities that enable the business school to do research on health insurance and risk management, schools of law, social work, and government to develop and test new options for health and human services, and philosophers to teach ethics by confronting students with the real dilemmas of actual medical decision making. Such opportunities realize Penn's ambition of becoming a comprehensive world-class research university by effecting a thorough integration with our academic medical center-and realize the vision of our founder, Benjamin Franklin, that benefit to humanity is the ultimate "aim and end" of all our learning. 31 And while integrated academic medical centers will have to work harder to be as nimble and efficient as our nonacademic competitors, our intellectual, scientific, and cultural resources should make us far more creative and adaptable in the long run-if we can successfully leverage our resources through effective and comprehensive horizontal integration.
A CULTURE OF EXCELLENCE AND INTEGRATION
To some, this vision of the fully integrated research university of the 21st century may seem unrealistic, even quixotic. "The cultures are too different," they will say. "The health component will be unable to compete in the market," they will predict. "Its costs are already one-third higher." 1, 32 (See  Table 1 .) Or, "the uncertainties of public health care policy will be your undoing," they will warn. And they may be right; but they surely also will be wrong. They will be wrong because the vagaries of public health care policy affect the entire society-including universities-regardless of whether they are tied to an academic medical center. Through the costs of insurance and health benefits, we are all at risk, both financially and medically. Separation of the health care component hardly insulates the university from risk, and it deprives the university of expertise in health affairs, of an enormous stream of research dollars, and of entrepreneurial opportunities to translate research into marketable developments and societal benefits. They will be wrong because-as in the case of Penn Medicine-the tie to a university can be a stabilizing framework for a health care system. Within reason, it makes risks more-not less-manageable and offers a wealth of expertise to cope with unexpected situations and crises.
But none of these synergies is possible unless the institutional cultures of the health system and university are thoroughly integrated. And, in the end, it was the cultural integration that saved Penn Medicine. More than anything else, it is faculty loyalty to both Penn Medicine and the university as a whole that is enabling us to make integration work. We had surprisingly few departures of faculty during two years of extended uncertainty. Department chairs rallied their faculties. Despite draconian cost-cutting and substantial layoffs in non-mission-critical areas, they remained loyal, and their loyalty was indispensable. The Health System's workforce was cut by 20%-some 1,700 positions-and aggressive restructurings and consolidations were undertaken to streamline purchasing and administrative services and elim-inate duplication of functions amongst the Health System's hospitals and physician practices 7 -but patient care and professional education and training did not suffer.
In the years since, I have pondered that loyalty, trying to understand what it was that held Penn Medicine together when faculty at other institutions were bailing out. Penn Medicine's new executive vice president and dean, Arthur Rubenstein, has attributed it to a love of the institution, a profound respect for its history of greatness in medicine and medical education, to a recognition that, for all its problems, Penn was-and is-a great place to work, to an abiding commitment to Franklin's legacy to Penn, a legacy of robust pragmatism that-even in his day-valued professional education equally with classical and humanistic studies. And above all, to a sense that we-both medical school faculty and the rest of the university-were and are in it together. In other words, it was Penn's thoroughgoing philosophy of integration that saved us. In the end, we remained Franklin's university, which since its founding has always valued the integration of the theoretical and the applied, the liberal arts and the professions. 31 No one expressed Penn's institutional culture-and the loyalty it engenders in faculty-better than professor Alan MacDiarmid when he received the 2000 Nobel Prize in Chemistry: "You can be the most brilliant scientist in all the world; put you on a desert island with the very best scientific equipment and the very best library and you'll do uninteresting research. You must have interaction. You must have discussion. What place could be better than Penn?" 33 But no institutional philosophy can succeed unless it is put into practice, unless it is a major consideration in every new faculty appointment, unless institutional leaders are chosen who embody it and will act on it. I do know that in Arthur Rubenstein, we have found an academic, medical, and executive leader for Penn Medicine who is richly endowed with precisely those qualities of academic leadership. Like all institutional cultures, this one is a delicate thing to preserve and nurture. But in the end, we chose to make integration work as much because not doing so would have destroyed our institutional culture-both within the health system and the university as a whole-as surely as anything else we might have done.
And the culture of integration could not be more timely. As the Commonwealth Fund's Task Force on Academic Health Centers notes in its final report: 1 Cultural characteristics often associated with nimble organizations include openness, learning, teamwork, continuous improvement, accountability, and patient-centeredness. While some of these cultural characteristics, such as a commitment to unfettered inquiry and learning, should be inherent to academic communities, they have not always been exhibited by all parts of the complex institutions that constitute modern AHCs. For example, studies in health care have demonstrated that medical errors are associated with poor communication patterns and an inability to learn from prior experience. 34 Similarly, other characteristics, such as teamwork, accountability, and patient-centeredness, have not always been emphasized by many AHCs in the past. 35 Organizationally, AHCs will have to "rely increasingly upon and provide authority to interdisciplinary structures to accomplish their work," the report noted, and concluded that the need to transform the culture of AHCs by adopting such cultural characteristics is "immediate." 1 I believe, as did the Commonwealth Fund's task force, that integration-across departments within the AHC; across research, teaching, and patient care activities; and with the entire research university beyond its walls when the medical school is part of a larger university-is one way to transform the culture of academic health centers. Indeed, it may be the case that freestanding medical schools will need to partner with-if not be part of-research universities to gain access to the intellectual, cultural, and other resources that will be necessary to sustain top flight clinical and research programs in the 21st century.
HOW WE MADE INTEGRATION WORK
As I noted above, it was a philosophy of integration that drove Penn's successful response to its own crisis. And this philosophy of integration drove our strategic planning for the future. 5 First, there was the matter of governance. After recruiting Arthur Rubenstein as the new executive vice president and dean, I asked him to take charge of the planning process. As deliberations continued, we realized that the existing structure of numerous governing boards was too fragmented-too balkanized-to foster nimble and creative interactions, and effectively coordinate alignment of our tripartite missions. So, in November 2001, the university's Board of Trustees abolished its numerous Health System and School of Medicine governing boards, and established a single integrated and wholly owned organization-Penn Medicine-to which it delegated general responsibility and authority to operate, oversee, and coordinate the educational, research, and clinical operations of the entire health system, including the medical school. 36 With a unified board, whose majority is statutorily made up of university trustees, no decisions are made about the clinical component without considering the medical school's-and the university's-academic missions. Coordinated governance now gauges every decision about healthservice delivery to ensure beneficial impacts on education and research across the university, while still requiring that the practice of medicine be cost-effective and nimble. And Penn Medicine is strategically embedded in, and integrated with, the other schools and centers of the university.
Our financial turnaround-we ended FY2003 $20 million in the black (not counting investment income) for our third consecutive year with positive operating revenues-has won back the confidence of our board and the bond rating agencies. 37 Penn Medicine is now well grounded in financial realities, committed to a strict regimen of fiscal accountability and responsibility. Donors and philanthropic groups are betting on the future of medicine at Penn.
Our new strategic plan expresses an optimistic vision of how an academic health center can achieve greatness, even in a time of enormous uncertainty and high risk. The Plan for Penn Medicine (2003-2010) proceeds from the premise that strong governance, proactive strategic planning, sound fiscal management, great people, and a culture of shared responsi-bility will provide the basis for continued success of the enterprise. 38 At the heart of the Plan for Penn Medicine lies a blueprint for integration and coordination. Our key objective has been to recognize and strengthen the valuable intersections of research, education, and patient care that occur within Penn Medicine and across the whole university. 39 This commitment to full integration in turn mandates which strategic investments we will make in facilities, in clinical and research programs, and in retention and recruitment. It creates incentives for a culture of collaboration rather than competition, a culture that stresses the success of the program, the team, and the institution, over that of the more traditional department. It mandates strategic investments in selected areas of excellence, especially those that strengthen and leverage the assets and expertise of the rest of the university, as well as of Penn Medicine. These areas include aging, bioengineering, cancer biology, cardiovascular biology, experimental therapeutics, immunology and transplantation, infectious disease and bio-terrorism, genetics, neurosciences, diabetes and metabolism, and stem cell biology. 39 The plan reinforces strategic partnerships with faculty from across the university to leverage Penn's capacity for collaboration and cooperation across disciplines, schools, and professions in teaching and research. Take, for example, our new Institute for Strategic Threat Analysis and Response (I*STAR), a university-wide project designed to respond to the nation's post-9/11 awareness of heightened vulnerability and strategic risks. It started as an initiative among medical school faculty. But they and their colleagues across the campus quickly realized that biological and health threats are but a subset of geopolitical, economic, technological, environmental, legal, and other concerns for our strategic preparedness. And that even training "first responders" in the health care system or working with public health officials cannot and should not be done in isolation from the extraordinarily rich and multifaceted insights that emerge from broader collaborations with social scientists, technologists, policy specialists, media and communications experts, and students of American law, politics, and culture. As a result, within less than a year, the institute has attracted dozens of faculty from across the university. It has become a major resource to policymakers, government, journalists, researchers, the university community, and the general public. 40 Or, as another example of this "virtual institute" model, we are moving towards the creation of a university-wide initiative focused on the problems of urbanism in the 21st century. Penn is deeply engaged in its local community and richly endowed with urban expertise. And since the problems of urban health care are central to the mission and operations of Penn Medicine's hospitals, it will be a major participant in interdisciplinary urban research, teaching, and service spanning the arts and sciences, business, engineering, social work, law, and nursing, dental and veterinary medicine, architecture and regional planning, communications, and education. 41 Or, for another example of effective horizontal integration, take our two distinguished Robert Wood Johnson Foundation training collaboratives: one, well established, in Health and Society, 42 and the other, newly relaunched, for Clinical Scholars. 43 These collaboratives are based on what has been described by their faculty as an "eclectic and expansive vision" of the kinds of knowledge, training, and actions that are needed to improve the nation's health and prepare a new generation of physician-scientists to interact effectively with policymakers, health care managers, advocacy groups, and communities. The collaboratives draw faculty from Penn Medicine, from the social and behavioral sciences, from bioethics and health policy, from management, finance, and leadership studies, from communications, sociology, anthropology, economics, and from nursing, social work, law, and fine arts.
I realize, of course, that faculty at all universities collaborate. But at Penn, we are strategically building deeply rooted, institution-wide, structural opportunities and rewards for this to occur. And these are just a few of the ways in which aggressive horizontal integration, building on the strong vertical integration of the past, is positioning Penn Medicine-and the entire university-for leadership in the decades ahead.
A MORE INTEGRATED FUTURE
This is our plan. This is the direction in which we are headed. We got into trouble not because we tried for integration, but because we tried for only one type of integration-a narrow, vertical system, linking all levels of medical care-rather than a horizontal system across departments and across the university. For Penn, this commitment, in fact, expresses our view of the new realities the world is now confronting-that in this interconnected, interrelated, global century, we are all-quite literally-in this together.
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